afferent input is involved in the respective changes. 48 While the magnitude of activation is changed in all of the above stance phase muscles, only 49 the timing of the flexor tibiae muscle is changed if the animal unexpectedly steps into a hole. phase of leg extensor activity is centrally driven up until at least 30ms after touchdown 81 (Gorassini et al. 1994; Hiebert et al. 1994) and sensory feedback appears to take effect only 82 thereafter. In this case, loading of the leg only influences the magnitude of muscle 83 activation. For invertebrates, namely the stick insect, several sensory inputs are known to 84 provide a sensory input that facilitates transitions between antagonist muscle pairs (for 85 review see (Büschges2005). Position and load feedback, as well as coordinating influences 86 from the neighboring legs, for example, are known to affect the stance to swing transition 87 (Bässler1967; Bässler1977; Cruse1985; Cruse1990; Wendler1964). Similarly, in the swing to 88 stance transition, flexor muscle activation has been described to be tightly coupled with the 89 touchdown of the leg (Bässler et al. 1991; Berendes et al. 2013; Cruse1985; Gruhn et al. 90 2006; Rosenbaum et al. 2010 ). Yet, in this latter case it is unresolved to what extent the 91 4 coupling is dependent on sensory feedback or on central drive. Recently, a laser-assisted 92 trap door setup has been developed to help studying of the role of local sensory input for 93 the activation of select stick insect leg muscles (Berendes et al. 2013) . With this approach, 94 similar to that used in the cat (Gorassini et al. 1994) , it was shown that flexor activation was 95 drastically delayed or even absent, when ground contact was unexpectedly lowered during 96 swing, and it was suggested that missing load feedback might be the cause of this delayed 97 flexor activation (Berendes et al. 2013) . Load sensing, which in vertebrates can be provided 98 by tendon organs (Prochazka et al. 1997) , in insects is provided by campaniform sensilla (CS) 99 (Büschges and Gruhn2008; Zill et al. 2004 ). In the stick insect and the cockroach, femoral and 100 trochanteral campaniform sensilla (feCS or trCS), are capable of signaling tarsal ground 101 contact, and have been reported to take part in the initiation and maintenance of stance 102 (Akay et al. 2001; Akay et al. 2004; Rosenbaum et al. 2010; Zill et al. 2004; Zill et al. 2009 ).
103
Their feedback can influence the magnitude and timing of motoneuron activity. A load 104 increase has been shown to initiate and increase depressor activation (Borgmann et al. 105 2012; Cruse et al. 1993; Rosenbaum et al. 2010; Watson et al. 2002; Zill et al. 2004; Zill et al. 106 2009), as well as its the duration (Pearson and Bradley1972; Rosenbaum et al. 2010; Watson 107 and Ritzmann1998a; Watson and Ritzmann1998b; Zill et al. 1999) , and ablation of feCS was 108 shown to reduce flexor tibiae muscle EMG magnitude (Akay et al. 2001 
Material and Methods

126
Experimental animals
127
The experiments were carried out on adult female stick insects of the species Carausius 
131
Experimental Setup
132
The setup used has been described in detail in Berendes et al. 2013 . In brief, animals were 133 tethered (see below) above a slippery surface which had a separate platform for one leg (49 134 mm x 34 mm, stainless steel surface) integrated into it at the same height. This platform 135 could be lowered pneumatically (SLS-6-25-P-A; FESTO mini slide, Esslingen, Germany) to 136 levels in 2mm intervals below the original walking surface level. Ground contact of the leg 137 was detected electrically (Gruhn et al. 2006 ) by means of a lock-in-amplifier (electronics 138 workshop, Zoological Institute, Cologne) that amplifies the voltage at the animal during 139 application of a specific small current to the slippery surface at any platform level. In 140 addition, a sheet of laser light (LG series, 1mW, 660nm, Lasertechs, Aschaffenburg, 141 Germany) was used to detect virtual ground contact after lowering the platform (photo contact trace for one step on ground and one subsequent step into the hole ( Fig.1 A,C-G) 259 and the recording sites (Fig.1B) . 260 The retractor coxae moves the coxa posteriorly during stance in forward steps. It was 261 activated around the time of touchdown, and no difference in muscle activation was 262 discernible between steps on ground and steps into the hole ( activity of the different stance phase muscles during steps with and without ground contact.
303
The maximum amplitude gives an idea about the maximum intensity of muscle activation, different animal 24hrs after ablation of the feCS are shown in figure 5A and B, respectively. Fig 5C,D) . The influences of sensory feedback about touchdown on the timing of the stance muscles in that their stimulation also helps in initiating protraction during stance in backward walking.
500
Local load signals are also known to influence both, RetCx and ProCx activation and activity.
501
Feedback from the trochanteral CS supports termination of ProCx and initiation of RetCx 502 (Akay et al. 2004; Akay et al. 2007 ) as well as an increase in RetCx activity (Schmitz1993)   503 during forward, and vice versa for ProCx activity during backward walking (Akay et al. 2007 ).
504
In addition, stimulation of the trCS is able to sustain stance (Bässler1977). It is therefore of the contralateral leg, which we did not monitor (Gorassini et al. 1994 ). In the cat, extensor 548 muscle activity was increased compared to control during steps into the hole when the 549 contralateral leg was in swing (Gorassini et al. 1994 ). In the stick insect, we never observed a has been shown to influence FlxTi motor neuron activity (Akay et al. 2001; Akay et al. 2004; 570 Zill et al. 2014 ). animal. In addition to feedback on touchdown through the feCS, it is therefore likely that 596 additional sensory feedback adds to eliciting flexor activation during SIH in the two-leg 597 preparation we used.
598
One possible sensory mechanism compensating for the lack of input from the feCS could be 599 passive flexion in the femur tibia joint through passive forces at the end of extensor activity.
600
This could elicit enough flexion movement (Hooper et al. 2009) applied, but also load that is self-generated by cuticular strain due to muscle contractions 616 (Zill et al. 2012; Zill et al. 2014) . This means that strain developed by muscles such as the 
